KOREAN PATENT ABSTRACTS (KR) 



Document Code: A 

(11) Publication No.: 1998-81100 

(43) Publication Date: 19981125 

(21) Application No.: 1998-11982 

(22) Application Date: 19980404 
(51) IPC Code: G02F 1/136 

(30) Priority: 9706942.1 19970404 GB 

(71) Applicant (s) : SHARP KK (JP) 

(72) Inventor(s): CAIRNS GRAHAM ANDREW 

BROWNLOW MICHAEL JAMES 
KAY ANDREWHANARI JUN 

(54) Title of Invention: 

ACTIVE MATRIX DEVICES 

ABSTRACT 

An active matrix device comprises a data line driver circuit for 
sampling the input signal to produce data signals for each of the 
rows of control elements in a corresponding line period, and a 
scan line driver circuit for addressing the scan lines 
sequentially by applying a scan signal to the scan inputs of the 
control elements along each of the rows so as to supply the data 
signals to the control elements along the row. Such circuits are 
controlled so that a data input signal is sampled and stored to 
produce data signals for a first group of the control elements 
along the row in a first line sub-period and the stored data 
signals are applied to the first group of control elements in a 
second line sub-period, and so that the data input signal is 
sampled and stored to produce data signals for a second group of 
control elements along the row in the second line sub-period and 
the stored data signals are applied to the second group of control 
group of control elements in a subsequent line sub-period. 
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°3Em wmm± em dsi asgmoi usue- ef°i ^im ^ t«°j noi diioiei w^mh^ 

□I 01 El EF°| ?g fflg, 5! miOIEi ££M £9| * H X1ICH ^XhCHJ SSoFE^ zj-z»^ tS XflOi £Af°J ^Ah 

Bjq^W ^AF AjsM °!:W££* ^A^e QIEEIIS&fe ass 5«tCh U\W 

fill Ef°! ^?m) *§ a^oj ni 3 3oj ao , ^xFe QD0IE1 £J2:# »«AI?I£« DilOlEi £jq tiBSEIOI »5EI 

n, «I2ef°i *^iw #?i «sa aoia as^ ted i nesj thich ^ahhi si^eie^ thicheicb, m Eh°j ^^khi ts 

#2| H2 HM^J XII CH ±7JS LI! 01 Ell i^AI?IE^ B0IEI W d^f aMUEICH Ai&E|H, Ef°i ^?IOil #3>l 

ss-s ami a si2 nesj ioi ±xhhi sueies hoiso. 
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E IS gEH2J AMLCD(active matrix liquid crystal display)^ EA'3££ EAISJ E3 . 

E 2 I' E 3S ga|2J 1 si 1 g(point-at-a-time) H0IE1 E|-°J ?S £15 S CH Sol-£ EKJigEB EAItt E3 . 
E 4 S £ SEH2J1 ill E^Oine-at-a-time) HI 01 a EJS! II £ a CHguj™ EKDI9E1 EAItl ES. 
E 6S ^gS(split) ^§ >:lj(scheme)M A^m= gEH°J AMLCOS E±!S|£S EAIti" EE. 

e 7 a e ss b »s si jui ^ai 011011 cd-e amlcd a ch§oi« efoisem eai*»- ee. 

E 9 a E 10^ B IT32I gAINM [&g AMLCD a CHSSe EKJISEg EAISt EE . 

e 11s b Ahgefe 2j-emi-£! ofb^a moia Era 7^ ass eais* es. 

E 12^ a «- 3nF AFeol-^ Zh&»S El XII DflOIEH Era ^§ £|SS EAI*]- EE. 

e 13s ssvnc ^12 was sis uh*i a agefe ek)I9ei eai^ ee. 

E 14 LHAI E 16S B ITS IF *HJI| 4* 24 £ ?Ah3 ?6 3£S E±!3£5 £ A |*i- EE. 

E 17S B SS2f tffll AfgU * 24= ih± EIIOIOI-SS EAI^ EE. 

E 18 a E 19= B W92J B|3 £ AIM (HI CEFS AMLCD a CHSofe EWI9ES EAISJ EE. 
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EFE DilEEl 





g a^g- ^EIM DH^q^ ±XW\ 2^AL «l(HHEfflO|KI£ Sfg) *JE|« OHM ax Q|^M£ilO| (AMLCD)^ 

B = , (Hit 101, 13 7IS£2| 4*EI5(S0I) l\gW Afgsfe ^ e?hx|^E1(TFT)^ seh^ Q|£SeilOI 7I56KHI 
S^EITiU 7H9 CH^S S3 (LSI) ^§*'Dil Olt«EI» AMLC02J t|S(HI 301 CK E*h B b e^° O^SH RGB 
HIP 5: BOIEil Ol-yga U^aaiOL E= CIXIl-OWSIUD/A) £fc«r|-DI CI XII 3E1S||0I^ 

E IS 7§ S£(3)N 2^2 (2)3* BOIEI 32! ?5 -813(5)011 2^*! BOIEI EFS!(4)M 2J*H 0)EB± 

^t!" N t! M gE| a±g 01=012 AMLC0(1)M EAItCK BOIEI BOIEI £1-3 ^§ S|g(5)0| 2tfl B 

OlEi E\?1W 3?hE|H ^Af S°rs ^AF£j 7§ SIS(3)(MI 2|« ?AK3(2)M 3?hEID|, OIEW 2! 3s 01 £irtK3l 0^3 
3 BOIEI 331 Ski (6)011 2I?m^ ^713^3 BWI = AlfJ^QUI 2^21 tSMOl ^AHJQll [CI* 

Eh 2W2| ^ A^oj t ^o, g* h ™ a-- EH s x-ilCM^Q. 0I2I- ^S fllCH^ Qglh ITOI uHJ2| *82J t^Ojl CH^H Ol^ 
OlSQ. BOIEI EK! «3(5)fe »± tSQU °JfB £AIS *h EhSi^J BOIEil B^tlll Q\B^ BOIEI 231 BOI 
El Eh3 (4)011 2!?»KM ZW2| BOIEI 21-3(4)1 BOIEI 3 STOW SEtTO. 390111 M± tfH CHSSfe ?AK3 

(2)S ^Ah* 7^ 513(3)011 2jt»- ?AF 232| 37KHI BJoH SSa-E|D|, 2| »-fc 2 |. 3&£! TFT(7)7|- £E|CH L\\mt[~ B 
OlE-i 2h3(4)£3^E1 £F±2F 2!SS SbL ^3 »fflAI@^(B)(ESO| S2H3 EAItt dHF HODHW H»W 3d*PII 
t». 2301 a^lEia, TFT (7)^ t[± ?HI|A|@±(B)B BOIEI 2^3(4)£3^E1 3 El* KM, Qg *Ah = 39 

S2!- m±?t Ei^eiiAii m j)m m±2\ t[± ihmm&mb) ^ fc e^ 2^chi ch^^i t^a. t« 

101 ElZBAIEICH ^ ZEH°'£J Cl^lEilOl BOIEiEi EI^B^Il W Dm m± t«lS 3011 mU™ EI^B^^! 

D. 3 QS ^EIIS°I BOI El Oil CHflAlE OlEifth J-jEPf ^=|EK 

ofe h ^n a^aaoisi u^ieiioi boiei£ a^aoisi tuszw ^eiis ^eoii ^e^ohai ^muei 

^ HIEI^(AVIDEO) ^EH^ BOIEI Ef3 7§ t|^(HI S^EIEfl, ^Sgg ?IT^(t^ BOIEI ^EEFHE 

^ E^ TEi §H^E2J Ofe-gH P^#BO|EJ E 2011 EAItf UfSh ^OL 1^ 1 f | I S BOIEI Eh3 ^ 

51^(10)^ BOIEI EI-3 aS^S MB&tt. 01 f |S( 10)011 A|, D§ ^13^^ 01=012 ^SIH A|i 

M aiXI^EI(ll)^, #H MB2| ^qoi 3^& ^ItD M2HAI^Ei(12)2j 71I0IMM XilOluhOI E3^j 13CHIA1 g^l 

EAItt 3^3 71^5 ?HSHAI@^1 ^ CHg^F^ BOIEI Eh3(4)01! AVI DEO dHf 3^§^l g^siQ. 01 Ei 

iM II g ?§ igs, AggBj EgjX|^Ei(12PI- BOIEI Eh3 (4)011 *!S g^Si:^ §OIQ. SfSAI, 

^BS ^ Eh3 =71 » 1^[VSYNC(EAI S HSYNC]^ ^ =BS ?7I S EF3 ^71 2J Al^g LhEhLHDI, 

^K^(HIA1£| d2(CK)^ 1BEJ S^^Oll 3^E|01, A|iM £1IA|^E1LH2J ^t| 1 &EH7I- ^11 
(HI AH ^?HX|^Ei(12)M SSSI-AI3I7I1 S!§ MaXI^E|(12)ai: BOIEI EhSl(4)2J 7a*K4S! 2. 

= EJ flt^l 7H 4 2iM) S BOIEI EI-321 ^5 ?HIHAIi!^(e 4d EI3u^E|-E01l ^ h 4= SIM) Oil 2|*H RC A| 

^ ^S^j^S 4tSE|^ ^§13 Se ^7l(1/fNM) SLF #^5| ^OlOt tj-Q. 

E 3S 01 1 a 1 S BOIEI EI-3 7§ 3£h2 iJS2| Emi3S EAIof^ EF0I9E0ID1, OPIA] SI, S2 S S3 

^ U^MaiOIEJ ^^^Ei ^Ol^j A1I ?HEJ ^Af-^Oil 37^1 Algtj-Q. ^Ah 2^(S1, S2, 

S3)(HI 2|fl 3^5^ ^AW ?7|(T1, T2 - )0| ^A^IOI till BOIEI SgTOI 5^011 S^Sffl- §A|01I AVIDEO 

^ HEIDI, OlEit^ ^AF S£T^ HSVNC l^Oil 2\M g^ltl-ill ZLEiLL tg2J 2| f^2|- 3&£i TFT^ 

S #EH3 §3" H tUCHI CHti- BOIEil BOIEI Eh3(4)^£g ^MUEIHS, CI^#EilO|2J ^MUS 
Oil 2|fl, EI-3 5?\ SCI- Iam w° °e ^Al- AI2J- S21 20ICK 5|2f2j °£ ^Ah AI^S HSVNC 
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C 



1± *7| SQ ™m 301 P. 

ch« e= n *h#e°j ofe^n ci^saoig 3?, oioiei Era= mai^ a aia'aw/d mp sskm, 

g E.m\±Ei7l OIOIEI Er£!l 32 #2sr?l(HI = SS 4S1H ?!7|(1/fNM)7|- U° 5f©HS, 451HS HUHHtlCHOt ^ 
Q. OrtfSH Cl^sEIIOiej 3?, 0H° d^ol §S E= g-gi 4 2!£ ^ CHI 01 El ^ a£2| z^g 

1LHCHI ^1 XI £| CM AVIDEO £221 4511 »SW 4 2iCK 3E1LL 01 £1^ 2£ §??e 4 0K)I3S£3' ±S^°g, 012 

s qai ciiffaoia ^ m±M ?A»r=ai oisv ^ as aizm sq. ' 

E 4a= S#2] Orb K £H 1 a 1 EF2J OIOIEI Er2! ?S a £(20)1 EAl5r= 2£SAL HUH** 451112] 3°(HI 

□ ^ S« AI-gEIDI, a£(20)fe SMHIAia- ITOI D§ 1H H°J 82!S S*}*r= 4311! A|£E H73±E1(11)S 
XI EL Ig 112J »ei¥fe 5 A0E2J gsfg ffllSEI ±»(21, 22) a OIOIEI Era Era 7g?l(23)l Stt&e 

451H SSM B^SD. E 4b 9 E 4c0il^ QgtHj □ * #J«S1 £S*r^ Hr2r BOL ? A1IM2J miSEI 2^2| 
01 01 El Erag££ ^ ?H2| ?HII!AIEi(25, 26 E£ 27, 28) §j 33=1 ^fl«(25A, 26A E^ 27A, 27B, 28A, 28B)1 
*KM Era :?S7|?|. ^2| QI0IE1 Er2!g2£ UHEK29 E^ 30)1 3*tfKQ ^ OIOIEI Ef21 ^g fl^(20)0il im $ 
?m S±I2| SIS HHxIl EAItJCL 

e 5= oiati- i a i Era oioiei Era ^g a son oro ekjis asi e 321 i a i a oioip Era :?§ a 521 ei- 
oia asa- uijushm eai*nzl 1 a 1 Era ^§21 ^gs, Era an sei- Era sag oioiei ui- 451 

^(Hl& ^AF^OI H-^tl-EIDL QFs- 3 a EF°J ^^l(T2)^ tS2J S^l IHI0|Ei2J £3 ID OHJEf 
(HI LWtl QIOIE12J ^Afg^SE Af^EI^ §0|Q. QI0IE1 Ef2! 7§s =A|(HI 4 a^ES, ^ 

111 E 4a01l EAIW Uffl- 901 ^ A1IM2J «EE| ^W(21, 22)1 5*^EK E 4b°J Jill US UHflHAI. 

?H5HAIE1(25)^ « Eh°i°J QOIE10IAI2I CH^fe §1 gBSSPI AM AFSEIDI, 3 2^F^ fflHAIEi(26)a- g^^iQ. 
0ICHAL ?HIHA|E1(26) 9 Ujit|(29)^ 01 01 El EFSil ^^F^L1I AfSEIDI, EFs EF°|BJ QOIEIOI S0|A|2| CH^u^ g# 
451Ho|-Es ?HlAia(25)l XF°(free) ^EHS fefZJQ. E 4c2] «|2 3S HHxIQilAi, ?H1A|E1(27)^ ti" Eh2!g 

QHO|E10iiAi°| CHSftfe SI 451H^Q1I A^EI^ ^3, ?HlA|Ei(28) S hHiH (30)^ L1I0IE1 EF°]g ^^CL Cll-S 
EK! §£L JHIIAIEK27) SI fcHffl (30>^ QilOlEi Ef°]l ^S*^| ?|»| AhgEI^ 9.^, JHHAIEI(28)& Um Ef°! 45 
11 SltH AI-gsiQ. Oil ^ 3°, ^ EI-21 2^|2J b|Q|^ QijOIEI^ D\hi tl £ZW\ 0^3 IHISEIOil T^S^Q. 
3E1LL OlEi^ 9"^ E^i EfOI=Eh2!^ 4 S! SUCH aS2| ^S"^3CHIAj UlgOl §Q, 

C|^lEilO|2J OlOlEi E^l a^= Si 1 t| 1 E^l ^Ul A^SFES, 14^^S EHxl 

(latches)Oil ^1^ Era QilEEIl Al-g^ Blfl^h SID. 1^2| QX\W QIOIEI Era £|S=, UlUfi L1I0IE1 

^ 0111 1CH 6 E^ 8 HIM RGB 55d^M HI£EI^ EilAI^Ei, PAH EHxl ^EHBJ ^|2| aiAI^Ei, ^ 0| EIIAI 
^Ei2J #^^0il S^EIOi 715 g= ^OF UUHN 2J^H 24 SI PAH QIOIEI EraUhX) QDOIE1* 

PXIl-Ofe h MZl(0/A) BS?IS ^^Q. QXI1 DII0IE1 H|M^ g.q EilX|^E1(HI S^iitHI [Q-EL 011^ fllXI^EIOil 7E| 

saa, Era sag dioiei^f t^sei^i ob, aixi^Eig lh^oi ?\<% eiixi^eichi s^eioi d/a &*v\m aoitro 

. ^P H 3^S] P^IEIIOKHI^ hHffl^l- ifioF7;i°L ^ P^iai0|2| 3°, 2he^ #3 SSOil 2J§H 

CilOlEi EF£!1 SSu^l ?|5|-01 D/A ^E^lff ' H0IE1 Era (HI 32 S^W 4 D/A SE^I^ g*S ^&7I(V. 

Matsueda, S. Inoue, S. Takenaka, T. Ozawa, S. Fujikawa, T. Nakazawa a H. OhshimaHJ Low-temperature poly-Si TFT- 
LCD with integrated 6-bit digital data drivers, Society for Information Display 96 Digest, 21-243}) a g^(ramp) 
B&7IM ?V5 Ife^^M AFg£!P. OIH*!" a^H E&tl PXI1 Era IHISEI^ SOI PXI1 ^§?iai- BaS 

a2*r7l?l- 01 BD. 

0111 101, C. Reita2J Integrated driver circuits for active matrix liquid crystal displays, Displays 1993, Vol. 
14(2), 104-114 m\- R. Martin, T. Chuang, H. Steemers, R. Fulks, S. Stuber, D. Lee, M. Voung, J. Ho, M. Nguyen, 
V. Thompson, M. Tilton a L, Si lverstein°J The electronic document display: A 6.3-mi 1 1 ion-pixel AMLCD, Journal of 
the Society for Information Display 1996, Vol. 4(2), 65-73^(HI 7HAI3 H r 2r iTOL = JH^J ^A r £! a^l Al-S 

tm ^ ?Ar£! mm^ ^soi m&K aci-. ^^i p^iaoi^i- mmti s^ei= as& s.^ei^ oiei 
=?e ^g(Hi^ ^ ?m oigoi ^p. s a™ ois~, oiEiti- a^s nsoi g yc^ goip. ^ oi§^, ^ - 
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7H2| ?A>d WB7I- 3 2^3 TFT2J §?il #&*!■ 4=5DW Q§? d^SH3 #2AI?IS0I Ah£l 4 2J 

as som. E*h ?A^i§ a^iaoiHj s#¥t seisins gmee, ci±saoi£ a^#aioi°j tm b^oa 

HHXIS 5 7H2| LI^MaiOl ¥£011 SSEIS 7ie#0)IA) 01*51 4=E SiH. £E QS BWM 2|«ra P^MaiOl ¥£SS 

aa 3 q^beidi* em7i siskm 3¥ ma 010173 2js ^ jh^j ci^saoi 71 5011 4=e °iq. f= g 

3 gH EF2J0I gAIOll ^ ¥gOflA1 o e Q^§a|0|^5J *Ah90l 1CHSQ. 

□R ^ 14,830,4662(HIS, E 6011 EAI^ ti[SL[ 1T0I ?Ah£!OI CI±ffaOI2| g#¥S 3= 9! ?AK3 ¥£(33, 
34)£S MWtm AMLCD(32)^ 7HAIEI01 HD. 01 4^M£! ¥£(33, 34)£ I g I S ?i ^U2J SJ a°! =£710)1 

s«ara=a. saw ¥S(33)^ Era S7i2j « gin gsr §3 stg&sia saw* ¥M(34)s era 57121 
^ an m& ra&SD. 01 genu c&ms, e 3g s2*km #&*j- ufsj- iroi §eh2i i ti i g :?= ±soi hi 

oH a£gaOI°l ?A IHI0IE1 Ef°! ?g SIS(37)0| 2J# &±2| #2 AI^S SSAJH 4 2ia. <i 7H2| SAW 

¥S(33, 34)S &§j Sfg©S ?AFEI(fl, 01 3^ ?AJ SSTOI °!7hEI = E°l H a°J2| QI0IE17I- 5AH0I OI0IE1 
EK!Oil °J7hE|ffl, 3« 3 SA m5|££ SIOJBQ. 



a asjs Ofy-SZl S UAII CligaOl E^Ofl ajg^feSKM SMS ^Ssffll SHI 2^2 A) S15J2J g*!« 

s ci^saoig ^eeh= d^ti- ^eim 0H£q± ±xm mmi= 200. 

S WStHI ffl§3, ^4=°! (30IE1 E^i, ^^°J tSHS HHSEIDI QIOIEH E^e!2^ ^AI-i!2J ia^OII HHXI§! 

SI 01 i»2J °J!EIM OHM^^SAI, 4^1 101 fe^l QflOia Eh2!0|| g^i! 01101 El £J^¥2f 4^1 ^A^Oll 

?A|- ^HimOf 2|2|2J SI OH iK7f ^1 0I0IE1 EF9! W§f>\= QI0IE1 EF°JSh S2J [HgshS 

^MdOll 2!7ha 01 OlEi ^221- ?Ah dH2J ^Qil 2\M OIEai7te*W EfOJ 21= ^EIS QHM^I±, H dSM 
SBSHM 3^ShS E>°! ??|0|| ^1 731 CH ±A>2| tJM OlEa^SfES HHXia OlEfll^ StiGtll. OIEEII^ 

4=3S #71 S3 i.l2i £5P&SK)I [Hl§fe Eh°J ^71011 2,^?J 731CH i^2J fJOil CHtl CBOIH d2M ^45AI?IES 
HHXIEIO), E*H QI0IE1 dSB &?\ 0I0IE1 BhSJ (HI el?^S^ES HHt:IEIS OI0IE1 Era 5lS, 4^1 10) ±AHH1 
2J*f 4^1 ?A^ £22J 4i!A| #71 *« #2| HICH ±7}W #71 QQ|Ei EraOil 2!7H! #71 QUOlEi dSM SSShES ^ 
tJ #°l 10) ^Af a 3 ¥0)1 ?A^ i!Hi °!7^°£-W ^Ahds 0)Ea#5hE^ HHxIS ?A|-£! 

as, #7i n sra ?7i°i 11 ¥^7io)i #71 ase aMDum sirsra #71 *s #21 mi 10 ± 

XhOII CH& DflOIEH SH!A|?|Efi* HHXISEIDI, #71 g Eh2J 57|2| 12 ¥?7|0)l #71 11 Hp 2) 101 iXKM #71 

□I 01 El dHl SS&1ES HHXIEIS II 9|*0|OIS S! #71 12 ¥^7|£h SI CHE AIZKHI 

- ¥^7I(H #71 S3 «9fi USUI Sl&ShOI #71 *S #2| 12 3^2| 101 4W)| CH^ QI0IE1 ^45A|?| 

Ei HH*IE|Dj, $^SFS ¥?7I(HJ #71 12 HM2j 101 iXKHI #71 CHOI El d^l SSS^ES HH*IEI= 12 °-!?sO||0| 

Oiat!- HHX| = E 4 S E 51 §5§hO| ##*f 1EH2J 1 S| 1 era 7= ±I!S OlMSh- BHxKHI UI$B Q4=2| S73^ 01 
§i UltO, OIm OlSOfl 2|?B, Oiat! 1 HH«S ««l ^1 SIS7h QliMEilOIEh 7I5#0)IA1 OltSEIS 2!§ 5 

Al i^g SfeEI^J qi§ tlSOfl 5«g7fe5CT =!□. OlEith HiX|2| 7h§ E Olgs, EflolEI Ei°l =?E f|S 4B°S 
§h01= ^2f2| E||0|E1i!g£S *JU2| OJOlEi WEEI^s OlgshCH 0l*HEI7fl tCf= SOID. 3 OISS, S2H2| 1 a 1 
Era ^U2| a§D S 9|*e §AI ^SJ2| fi7 [Hi!, ggtt QflOIEI IHIEEI7) OlEltJ- 1 tl g¥ E)°J (part- 

line-at-a-time) qig am gj E^OO Ah§l 4 2(71 BSOIQ. OIS«i, 0I0IE1 Era 7§ 4=B2| 

¥S 4 S SIM ^5#M t*J\i\ SiAll 4= 2iQ2 «|#£!Q. Eth S! 23 iHI HlgOl EHEf«l SiEIES # 
7I«T HHXIS CIAI1 QI0I9 ^2EO0 5jg§! [Ifl s 5 | ggso. Et!", ¥S 4=2) |>§ ClUmi^ l^AI ^CHXIS 
SSMS g7hAI2!Q. 0fe^3 QI0IE1 ^2(HI SjgEIS 2^, 3^ ©if# 0)1 E a ±A7S¥E1 glfS DUES 
iAIS SSH 3^7)UES l(column) ^§7|LH2| llf# D)|EE| i^2| ¥^!Stf 5t,^M 3oB StSi g^l E| 
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= £EH2j Ofe f ^H 1 m I EF°! 7§ ±U(HI bl*H ^ #3 g^E# 9£^ h * SIQ. 

S l-SBJ ^ gAIWWAI, QIOlEi Ef°j 7§ i|£ XII t S! 92 5*»U1, 91 ^^(HIOIH SI 1 

^7100 Jiii ±xm 91 ai°i mo\ ±»£*ei ^zmzm mn** 91 ±?is ±xm , m\ ±x\ 
= iu ^7\m 91 ^ 91 mo\ ±xm stw^iEs HHxIEIH, 92 *mO)|Q|g 4=E» = 92 ^?ioii 
92 ±xm 92 nm°\ mq\ ±a^¥ei ^E\m^ uhas 92 ±«g ±xm stmoi, 92 ±«« ±7}~ sy\ 
^?m\ 92 =?e ±m\- 92 nm^i mo\ ±xm itui?iE^ hhxisd. 0121 ±21 qioiei efsi «jh 
^§ ^soiaa so. 

DM 4' Al Wl QUI, *AKSS }H13£S OlEEil^ X-fl I S 7HI 2 ?Ah3 91 ^^(HIOIH 4^ 92 

**7|0II 91 ?AF AtSi 91 ^A^CH! gJIWKM QilOlEi 91 3^°] 90j ±*MHI g^e^ HHxI^j ?Ak9 

^§ £1^2] 91 ^EJB StWDI, 92 *!#0IOI9 ^ *?7IM 92 £121 92 ?AWM SJ^ 

ora Q1I0IE1 92 9oi ±73-011 °i?ms.m :?§ assi 92 ^ai- ^bb satjo. 

OlElt^ ±MS! ^AF2 iBS E 4 B E 5# S^oKM um ZT= §EH°J 1 s| 1 Ef°] 7§ ±SM HI^H S* 

£ 0|gg aSttD. 2)73, ^AFtfOI 9«|ES, 5 01 73 71 U 2201^ SOI ^OISEIK E*h ^AWOI *AU< tHIHCHI 9 
SSS S9(loading)OI 3±£|E£, 5AK3 tHffle ±^£H> h 4 2AU-. E£*, SI'S bHffl ^ ° 

73EIS, A|±*'2J Ssi SI XI Sf£3AI EF°!2J RC A| Z.^ 2^>M g^l-All ^ 24 Q. CU-BhAi , ?AFd§ MQ STil S^B ^ 
2401, C|>r#EIIOi SxISJ 3° WJ-mm VSMm 4 24CK 

£ ^§ ^IH S3, 91 CHS»e EIIOlEi Eh°iS 91 S 92 ^^|g ^EKHI H|^H QilOlEi Ef°j ^ 

§ 51^ ^B2J 91 B 92 Eh°j 7^^|(HI a^EIH, 92 ^A^OII CH^fe L1I0IE1 Eh°!S 93 S 94 ^B(HI °J 

oH H0IE1 Eh°J ^= tl^SJ 93 9 94 ^^^ICHI S^EIDI, QI0IE1 EFS 7§ SIS dS^f ^ 

91 H 92 H^£J 9DI ^AhBJ QfE ¥HegSS £31UE[£ 91 B 92 901 ^Af^J ^HM^I 

H0IE1 as DO °l^hES 



& OI^HM ^HAK E3S 0UI3^£ 

EF^£^, E 7 LHAI E 181 &Zt[0\ AMLCDOil xHg@ a «i-g£| hj-s^^ ^AIOIIM £2S|-AI°h g DB g^2J 

°-*!E|M DHM^^ ^AFfHIE xHgl 4E 24^£ MBOICK ^A|01IM(HIA|, tU 1^12 ^71 §^ M 01 

ne^s oiEa^aoi, ef°i ^7i2j 91 ^^^1 ^ qaoiei^ hoiei eksj ^§ ti^oii sm .^mueioi ts 

£BJ t[±m 91 5^1 EilOlEi d2i E^AI?|D1, Eh°j 92 ^^1 LilOlEi 91 » 

^EHI °'^FEI^ 5AIN EflOlEi Ef°] 5|S^ L1I0IE1M ^BguW ^oj m±m ^ m ^ LmE{ 

^A|?|^ 1 5| EF°! ^Si 0|^2:^M| $WJ2\ R[21 WIEEISJ'— S 0^3 E^ LIAI1 QflOlEi Eh 
°l tl^^l- ^tl-D. OIBi^J- 1 t| Eh°j CHIM MOi Umm±J\- $t ^CHI 1/2 Eh°| ^El^ 1/2 Eh°l ^ 

ME. ?|£0| QB EF2! ^Al- ^ffl-^OUAi QI0IE1 ^SSlh DII0IE1 Eh2J ^§ff 4tSo^ M 0|£2| g 

OI^OiAl^ 01 01 El EF2J ^5 a SIM °J^H ^^IQ. COOlEi EF2! ^§ SS2| 91 u J3^h Sfi*h3, ^ 

^ 2E^ ^ EES HfflDI, DII0IE1 Eh2l ^ 5|^2J 92 SH^ 91 fflH2| ^^Hh gAIOII ^lUg JHAItfe ^2. 
S OUtftf ^ 24EK 

Q^£S, omej El-oj DIISEIM Ah^o^Ai °»E|M DH^^I^M *h ^ CHI 1/2 Eh£!*! CHEai^o^l ?|5F0| QI^M&IIOiej 
3£¥IM CH^H ^a^S g a 01 El ^S^IM Lfe£S^I QIOlEi E}ffl tISM ^ l&^MS Lfr 

^ s ^ f S2j ^Aiwiig ^g*mh nEiu, moiEi ei£! =?m cm mm ^ ¥M oi^-es SEIl 4 
24£di, e^ i-g LiioiE-i =?^?\m u±mm\°i s^^chi choh :h§^^s meim si^m oii^ ^ sxkchim 

W0\ P^MEflOl Oil 01 El ^ ^3g^£! 55d^S 2^1' ^ HS). . 



c 



E 7S 5AH3 =?E S|S(42)(HI 2joH ?AKS (41)01 S!^S ^AF 22KS1- SN)2f BOIE1 am ^ i|£01 2|*B DUOIE1 3 

si (43)011 ews a oi ei aa-wi 'sin chem^ ^sti- n ts m gsj »±s oi^chs b as 21 an £aimoii eqe 

AMLCD(40)e EAItKh HOI El £1-2! =?E fflS(44)2J ^£ 5 S3, ^ £!2(A)0il 2|*|| XflCHEt— (46)011 
°JtH 313 f^Oil H^a = 3* 13(45) a £:£(B)0iI SIOia = ±fl*|(48)0J 2JSH 3E2J »£0|| 2 
^a = 13(47)^ LHCHSQ. 2)Ai S§ U J3(45)1 tfEiag, £!£(A):>|> ttfl (46)71- MgfaCH, 3- 

# 3M3 S|-±g U0IE1B A cSil!^l flSKH 3^ Era =t§?m Li] 01 EH EI-SJMS^EI MEISQ. £!2(AR tlO\ 
Si IB, Eh£! ^§711 EOOIEI EKIOI S^KH 3= 3M°J C0OIE1 Erat^J #2# tSohES iflfl(46)^ 81 US 
Q. °AF*j- 5fg AIS^I- d2(B)f AhSSKH »3(47)a tHoKTct °^ 3^2] »±IH LHti" £3#92h 4*3 
oK3, A a B £2:^ ?AW dSai- ? 213*1 SSKIOI £?l«(46, 48)^h AIS £|#0I Q€ 1/2 Ef°J 4^1(1/2 f N)^h £1 
711 tiQ. 

££(A, B)£F QBOI £l£2J All ?AF£! S2, S3), S EF2! §71 i^(VSVNC. HSVNC), 

^g 5|£g2] W ils:(AVIDEO) a QIAI1 il£g2| l#*ra PAH g^ Ai£(QATA)(*jX||£ 

24 H|M>WX| s*H*h RGB fcfl±B ^> 2l»)» EAIol™ E B2| B0I3EM S2W UH , E 72j £A|0tl(HI Oie*i 29 ^ 

m ±s§ y\® & oismr 4 sje 201a. oiei*j- souaj, moiEi Era ss(44)&, as e^ □ 

XII =?B 5l^°JA|2| Ol^Oil CttEf, D/A BSPI a/E= bfi HH *!EH2| C|AI1 E^ Ol-ySH Bl 1 Era ffl|SE|(49) a 2 
ShS Eh°| 7^^I(49A)1 itittQ. 

E?7^ OWM LilOlEi EF°] 5IS2J 4 K i£lM3, 91 Eh£]2j QIOlEi^ VSVNCSf HSVNC ^^(HJ ^lOICH 

AVIDEO i!S(Hl 2\M 2^£IDI, Eh°! H0|E|2| X-j^ ^ut-g AI2I tOSh tl AWI0I1 ^igSQ. tlOBAI, S3(S1)2h 
t'S(APF SSSHHDI, tlffl t2 AhOIOIh ^Ah aS(S1)OI SJ^EIH ^?It;I(46)^ lillEICH, 5^ S32J EF°I 
^AJ-flM CI>Ef $m 3^2] t^M #2A|?|7il tl-CK E 3^2J IU§ L1I0|E1^ °^ S30II 2J^B ah 

musck m\M, as (Api- si Man (as 5^ tF^^g ^(B)^ mgm\o\ ^?ixi(48) 

m nm$±Q. t2Sh t3 ai-oioil ef°i =?^?\^ nms* m±m m&Mim, ^ am ?A^e 

3M°j m±m mioiEi^F S3wi °ish ^musck 01 gej- 5^ ois^i ^afeixi^ 

e C1I0IE1 ^ElUe ^^ti-Q. OlEltf P^eaiO|2J UCHAI ^A^Oli CHoHAiE 2tU£! 

□ah oil 01 ei Ef°] tl ^ej 3°. e 121 nzrnw um\ um ^ol tisoii d/a g&oi ^tJ-Q 

^ Ah^'S 2]ura Sj-^OI ^^H^, D/A S^^CHI MQ 2^*1 Xil^l ^OI^Q. DATA AlZf tOOilAI HSVNC 1^ 

^3- B¥(edge) ^ 5xl)0il StS CHOIEi HIM£ E^l-^ CHS ^MUEIH D/A 

S£h7l^ ^HAI^fe t^B, S2h AI2 Al^(t1 LHAI tl*)^ D/A ^^7|2J g^Oi] £J^t.CK tlOliAi, 

aa-(si)2F ^is(A)^ ssstaa, d/a bs a cuoieh ei-sj isj- ei-°i ^uti lhai t2)LHon sea 0101= tta. 

EA|£1 A|^(tl*)DFA| 5« 3MB] t^(HI CHoH Eg D/A S£hO| E?>, E 8^ ^Ah i!s:7h as: 

(SSVNC 1)2J E^OII £J5H 901111 £A|oH3L QsOll 01 d2^J ^Qji ^Al-^j AjsBJ Efl^S. H 

±7\ Era ^^I2j i^oi ao &sth£!Q^ §s «i£iuhs sehsj i ai i Era ?s ^sih sasich. 0131^, a 
e 9^ ^AF^oii 7i^* i- 1 m ^ Era ^§ u\mm^ b ^ssj X112 ^ ai mi s eai^j-ek oi 3^, n ts 

M AMLCD(50) LH2J ^ *hoj c ffl o| ^3(51, 52)1 ?>^E1h ?AW(51)S 3§°l t|-±2J TFT2J >||0| 

M£h 2H§i ^AF<y tl^(53)M S^hH ^M£!(52)s °^ t^EJ TFT°| Til 01 M 21- ^ ^AFi! ^= f|^ 

(54)1 S^Lh. ^AF^(5K 52)^ gmm M± ?W1U\71 4=1 g>^ F S^ E^s ^A^2J =CH1 °J^HA1^ IS 

El 711 ^ ?A|-a a^(53, 54)^ P^MEII0|2J CH^Oil SIxiaCH 1/2 Era ^^IE^ A|5 £|#0| QFE d2 

m ^Ai?i^ah =im ssu^ai hoiai assi ekjiss chewi smjq. ^ « aiohihaisi- df»?j 

XIS, DflOIEI Era 7§ t|^(55)^, E 11 a E 12B SS*HM DM Oil SD.^Mffl ^S^fe U1SI- »0L D/A a 
/E^ bHffl ^EHEJ g-B E^ 0^S3 Era 0iIEE|(56) S EfE 1 ^e7l(56A)l E^Q. 

DSOO, sl^°J ^ ?A^(51)(« 2j^S Sa(L1, L2) a 5|£°1 ^ ?AFi!(52)^ DW^ ^ ?A^(52)0il 
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C r. 



2!7r=! ^(Rl, R2, RN)g EAISe 2 102J EfO|3£g §2S[0| £ 92| *!AIMI°j «3£»Cr. =?Af SgJ 

(RN)1 ?AIS r S, ?Af SSKLUM °lsB ?A^ 5r±(Hl CH£l- 0I0IE17I- tO 3! tl AKMH flfiSgO-. tlMAI, ?A|- ggf 
(L1)OI lfS5r£!P. tia t2 AKWHI, BIOIE1 Ef2! ?S £|S(55)2| 9« E r 2! 7g7|^ 5f= 3g2| SKtt 
tffll aSTCRDOl 2|sfl ?Ar=! iKOfl CHt> CgOIEI^I- MOIEI Era a£(55)S| ?«DI £JSB 4SI1SD. t2O0A| 
- *M ggJ-(L1)= SHfllEIH ?Af S2J-(RI)0I 8r«SK|0|, EBOIE1 EI-2! ^= flS(55)°J £1-2! 717171- 31°J 
S2SKH HIOIEH Era 7§ aS(55)S| 2 r £S DS SAMJS ?ltf DfiOIEIg fe31§5r7l AISW70 BQ. oia«- 
^^(interleaved) 2 r /^ ?Ah£J AfOll= P±MaiOI°l 2,^21 ?I0|| CHSI B.^9D. IgJ- ?7| IIFOI ^Bl-ej XI 3 
UflSOfl, Oi 53321 7HAI DW. DrflSf SAN3£2| 3g2| »±BS SA> SST(M)0I Sjflj ?Af5l*l S^P 



QXI1 DIIOlEi Era 7§ 5IS2J 2°, qi= iUOl 4t»EI£^, D/A 9£h S! L1IOIE1 Era #201 EI-2! 

&5EI0I. £ I00IIA1 t1*0| t2 MP ^AJIl t2*7|- t3 MP SMdJI sBOt Sfe gg H2l*ra SAW S3£S 7 
SOI 4'tSSP. PS (HI, E 14 S £ 151 tf25|-01 OIEI^ £15 ?AW 7= £Ug B| £5 i?Ah£! 71 MS. S ? 

Ahd! 7i tis xnoig ssvnc2 i£°i iraoii s«» gg*j-p. 

£ lis, flAiOWH AH! ^ SJHDI E|0|EJ Ei21 91 HUH i^EH2| Eh°! 7§7|(62) g) Dj|2E| 

±*K61)S Sttffe £15 S AI5M EflTq^EIS Stftfe QM2.Il OI0IE1 Era 71 £|£(60)§ SA|£J- 

P. £ llbM, 2r2{-2| DI0IE1 E|-2!l DflSEI :£ 73-71- E^ ?HIHA|EH(63) g 2?9-§ £S|x|(63A)l StJSKB, EI-2! 7171 
^ tHffl(64)M QIOIEH Ef2! flS(60)0|| a*i US. WXIB EAItTQ. S 45J 1 tl 1 E^i QIOlEi E^ 

2! 7S 5l£2h Uim^ [ID, ffl|2S| ±7^ SjDiSl SJU □ Sjg ?HnHA|E12h 5jD|£ *m □ 5(2 ±£|*IM Olgsh 

E£ 01 Ei^ OIOIEH E^ qiS Sl£(60)^ CH&&I ^Bf^l^ 2££ M^SO. 0|E1*> ¥S 2±t 4' El E CHI S^J 
1! SI SOU HliflS} DIDIt^ OI5J2fs 73l55r= SI'S, CH§5h^ OI*S S^2J i«2f S "Jai 7H^!S(HIA| aj-^ 7|gg 
.^SE! 2 s El A' ^§ slSOfl Q^a a 0|gg «IS*t|-. 

9a E|-°l H|-OI5Ef2! AI3§ flISSfe lf| 1 Ef°j qi= ^U3F b|i3*^S^, 4^ 1 tl E( .oi ^ g ^gioj D|0| 
Ei EI-2IS SSoh^DII s£5jo S 0|g^*i- EK3I = EI-SJ AI3S EI-2! ??|2| 1^22 3iEIDI, OI35S EI-2! ^§71^ 
OIOIEI Eh2!§ CI H^tm mEtm Vfi 2J0l*fa. 70 telHIAl SfSSfe 1,024 x 768 X6A(extended graphics 

arrays) P>:gaiO|2| 3°, ^71^ l/(2x 70x 768) = 9.3 msVI Sgol-Q. 2.^ E^' R S, 1 C A|-g5|-0| 

S3 aiUEIS- 12.1 2!x| CH^i! XQA PiMaiOlM LH« 01 M ^§2) 2fs 2f2f 10 kfi S 100 P FSJ §Eg 2 

OID-. 75) 0|§£ MEI^SO e?HX|^E1S bHB^ 0|E^ Sa^l 9.3 MHOfl ± 10 V 1SJ SUtfm §2S 

E 12011 - B ^ h S°J ^AKHIMOil Al-gg 4= 2i°01, UAIS EHxl «EH2I 712! aiA|^E1(71), S 01 7|2j fliAl 

^Ei(71)2) g^^Ofl S^EID) 715 S^g 0/A &&Jm bH EtJ «EH2| EF2! ^§71(72)°^ I'SS 5r= CIXI1 

CIIOIEI Ef2! t|M(70)l EAICO. OIEI^ PXIS QIOIEH E^i 7S 5lS(70)^ <2? mt\ m& AISLE 960552M 
□ ^ 7HAIEI01 SID. 0|E1*[ Q|0|E1 E^2! ^§ 5|S (70)011 A1£, PXIl- DIO|E|H| RGB b|MM «§5r7| ^| of 

□I $7r*!2! 2flXI^E17h S^EIXI d r 2F ^ §EH2| 1 SI 1 Era DOOlEi Ef2! 7§ 5|S MP- Sj 

S ^SOI ±S.m 22S Mfe^P. 8 HIS 1E1 XQA P^gai0|2| 3°, OIIM §21, 01 ^Sg illgSfE! 24x 
1,024 = 24.576BJ 1 fcj|E EH*|g ^g-*- 4= °ip.. 01 SAN , 2» £gg 2^ *f&All 4 2£5g OH ° gfi 

^ oiaoiaa ^ ^ sip. oits s^°i s?hxi^ei2| 37i7h ^ei 3 tjis #ei^eie°s ni£g 2mei^i 
^§7121 cm sasFP, 

= bh£f OlEltf qi§ iUg SSSJHS 2f§A|?|7l SloKII D/A 9Sh S! QIOIEH Era ?§2 1/2 Eh2! ?7ILH 
(HI l'S7h °i£0), 0I5S OMlt ^ 2^ 0/A ^ °(Q: 

1. #2! (charge sharing)0)| 7l^*h gl D/A i?J2| 3°, ^g- Ali^ S2h ?HIHAIE1 S2A|2| AI3 AIZ^I- 
SSH OI0IE1 Era gifHf SSSh^OI gEI^ AiyS AlZHf TISJ §g§|-CKO|£1tt iS2 i§ cT^ScilOl 
§25^ Zltit}). 
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2. ?\t* §^71 (summing ampl if iers)(HI 7|£*J' 81 D/A eg- ^g2J AIZ^ ?HlA|Ei #SA|2| XI3 AlZrai- 

mm E^(bHiH §^7i g= eek)i«)» mai^isco aei^ 'ai^i aizmf ti°i ss^d. - 

3. ITIIEIg 31 D/A gg- ±S2| g? ( US 7§7| S USS B» XI9 AIZJ2 SISSKB, 01 AI2J£ S#s*2! ^hi- 
Ef9 4^71 SO m& 4= DKIiaSSB 4* 21CK 

4. es a a oi a Era #201 saiod uehj= isetii 3i d/a b» ^usj g°, ^e^ e& aism sstt 

O. CKMd, gir Era ^7|2J ggh aiSKOj ^^iqii^i gohoj go|s M g, y|A (traverse 

##t»" ^AIOIISJ *Ah3 ^§71^ A1^ Qg ^E^OilAI 5,^0^ SKB E= Br2] I^(HSYNC)Oil CH^H S|# SOI 

£|CH0f tl-Q. [Lf £f A1 , £ 7 Si £ 82| £?IS7feS!" H0IE1 EF9 S3 7§ ±S2I- £ 9 a £ 10^J £S3 ?Ak« 
— a 1 fltt SSVNC1 S SSVNC2 dsl wgAJH H27I- UK CI 01 El Bh2J :?« f|^(69)(01ll eCH E 11°] £| 

£(60)(HI CHSW 4= 2!M)2J a§m9 AlilL aH±EI(11)2| ^[ H ei g^^f EA|£fe E 131 S3»KM 01 § d£§ W 
^ H AI7|7I 2J9tt il£ bHxl! gS*CK AIEM £ilXI^E1(1l)S 5S PM(75)2J 35! OI^OIXIDt, 

££l 101 AISM EIX|£EI(74)2| 53^01 ESW [IL Btt EK! ^7|£h BWWfe *HJ- 9^1 3fe 1^71- »«EIE3, 
SSYNC1 d2£ 9X1 (M/2 - \U mm°i B30ICK E£K EK! S7I» l^(HSYNC)^ OR 71I0|E(76)2J § S^^Oil 
97fE| = SSYNC1 i!2z MOIMSJ OS gj^¥(H] 97KI0K HSYNC I±2| = 9E3 a SUf d0|§ B 

£SA|7|^ 7|0|M(76)2] «q^0|| £!S(SSVNC2)ff W«AI2!CK E 7 a E 82J ±flS7fe*}- HOI El E r °i S3 :?g 
CHI Af , d2(SSYNC1)S *AI*d i|32| AIEM ftlAI^EiCHI S2EIDK A S B ±flg Ajs:(SSYNC2)2r M3UEI 

^ Mii 1M£S^E1 ^Sl 4 SICK E 9 a E I02J ^Md ^SOIIAK dH(SSYNC2)^ ^AFd ^ 

§ A| = M aiX|^E1(M)0il ^^SD. OIEI^ a|S 7|gg, ^ gsoj z^s ai^ 2 ^ 0 | HIH^ 4^1^ 

SMEI^I Q0IE1 a ^Afd tl^HJ ^° Ajg^oiQK E 13b2J EhOISE^ dsCVSYNC, HSYNC, SSYNC1 a 

SSYNC2)2J ^[H^°i EKDISe EAi&Q. 

SSVNC1 d2i AI-gof-Qj Efoj ^71^011 CHt^ S0IM 4t«^H0t gg X-j|£|S r 9 ^?|g7 r ^ DflOlEH Ef°l H J3 

^Al-d i|^(H| CHtl- ^ 7hAI e^OI S^t^CK E 14(HI EAI*> ^11 edOilAl, a ^ ^AFd 5| 

^(53, 54)=, Efe.1 ^71 g ^ ;H2J ME|7ig 1^1 SSYNC2 &3l9} ^71^ l^(VSYNC)Ofl 2JSH XHCHEI^ D 

^ #B(80)°| ai°!(EHA| a ^tJ" feEIM ittffe ^571- Mgi ^E Sie)^£ OI^OIAIS AIEM EilAI^EI 
1 3*^CK AIEM E!lA|^Ei2| tfU ^E1^j2J lg M^(80)2J gq^^ WIM MOi 7H^1 ^^ul 9U1E1 
£ ^^1' 4: Si= ?AFd HUH (81)01 S^£!CK 373 5^ ^Afd ^= SI£(53)M M9, VSYNC i^Ofl 2J^0 ^71 
tFEIOi AIEM eilA|^E12| LH^OI 10000000 - (B Lh^ y>^££ Me MM(80)2J ^EHM £^tJ-)0l El Til ^HK SSYNC2 
d22j ^ 9¥ *O0 (E 10 mZ), AJ^e aiAI^E1°J LHg^ 00100000- £g Sea, ^Ah dS-(Ll)^ mOI7h El 01 
EF2J 4^7121 1/2 S9 mm ^Xlti-D. ^AF 2S-(L2)S, AI^M EIIXI^EiSJ LHgOl 00001000- £g atH* [IB £1 EF2! 
-7I7I- Al^ WJ)m= mum El XI Sr^Q. °^ fl£(54)^ 0h*!-7FA|S| xi-s^q, neiLK 0.0, 

tS2J IKMHI CHoL ^ ^Ahd yiffl^ CHgoF^ 5^ ^Afd hHCH SCI- 9 □ 0FEH2J AIEM aiA|^E1°j 1^ = 
E (80)011 S^SEK OIS^I, *M EI-2! ^71 2J 1«h 9^ ^1^01 Qs>i| siq. 

2i"s tl^MEilOI EHH^Oil LSI 7g SM l^AI^! a^«EIOI0l ^151 ^A^ ^H0| ^jgEIS, 59 
SUI(EiS) x-iEJAI TFT1 fiSflPI ^|§B ?AFdilf 2AI 3^11 3^011 ^X1l7h Sr^Q. HE-ILK U± 

ME1I0I TFT2F g^t^ 7|£^0il S^S EMEIA* fl^^i §° ( ^Ahd(51)^ 7I&2J 7^X r E|^^Ei °^A||^h01 9 
LH HlhHJ SAI1' 4 2iE^ ^71 ?|uhOj ?2j7h 7iSO10|^EK E 15011 E^5J££ EAIth tttffl- 30K ^ 

Afd (51)11- 9LH g(82)21 S^g, E9^(84)0ilA1 AJEM MAl^Ei HHdS g^^F= HH£!(83)Q1| ^« ITS! ^ °i 
£01, 01 2? 75^- = 7H2J Ed #01 i'RSHIK 

^Ahd ^§ flS2i S^gs^ LFOHAI ^Afd 11^71- Cl^iai0|2j m^M U CH7I ^EHM XII 

Oioh7| ?!^H AI-gEI^ ?f AIEM E||A|^E1°J fflg^l ID 111 it^Lfe SOIQK HEiLK ^E|M 715^011 
^ E= ei-AF CI^MaiOIEJ g°, E 16011 EAItl Um SOI 9^' AI = e MAI^EiS itmhCB a ?Ah 
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S^l WgAIPIS ?g 5lS(85)g M§t£5« 51 S HHxIM Z^tm 1 2JP-. H £3°! ShCHi! A1l^(86)Qil 

7hS & EE1US Um »0I. 9* 312| 2^(87)^ CHgSKs ?A 312] 5^(89)0)1 CH*!" ?A^(88)(OI2Jg Sfi JH 
^UIOII StfS DI*IXI 3S)§ Oiatt HHXIS 2£ Cl^eflOlgSS Afg! 4=E 2i£U, °m §H # £MW 

- ?H2| EK! UHXIEIS S|= lfc&2| 3H?HW gfl&fi 4= 2Q. 01 a ^ SXflgOfl am AM SHI^h q 

= S2| 94 ?AK32| £"*H 34 ^Af£!2| SSP SQIHSh 01 SO- i§ ;?= ujQIS flo^ *AWS 

ZHM glfl EHW« E1S SAtf S2H 7H 21 01 P. XI2 *I14S UCHAI SAWS gCH*>£S AhgshO) 5h± 
43 ?H1AI@^°| 7|*| tM0imi'«SS£3AH, 01 ?AKS£3 *2 *»2| »±H fllSEIS 0H£2| 1 

ifS ^S 20IQ. £1 17£ P±iai0|2| S^^(91)M CHoB 3gX|CH£! 8 JH2J fkfc(90)l StJSKJt 94 m 

oiei a°!(92)2i- ?4 qoiei as<93) oma 94 sAfao^iu- 34 ?A^05)g s*hn= oiasj- ci^iaoi 

HH*|2| H\*W EAIftflK E3MAI § 4= S150I. ^2|2J 94 5A>fl(94)£ CHgSfe *«2| 2WS| °= l^g gif 9 
aiOIM(96)M «SSIS era. ?AMJ(95)S QS *»2| 2,^2) 94 iteS §lf 1EII0IM(97)1 

A SAKS (95)2| ±B(98)S oiskjI]. 

2,^2J gAINfig i S| gah s^oi 7 § Ag f AhS§H2 2l£U. 3 WS| 7= ±UE 2S£h U(-2(- ITS a as 
21 g^LHWIAl 01 211 4= as MY, □■§££, Ahg QH »4|2| ±fi2| g| OflSAI E 18 SJ E 191 &2SI- 

0) I si 3/4 EI-2! ilii gStKh Oiatt ±S2j QI0IE1 EF°! ?g tlS(55)S Bh2J 0)1321(56)1 Ah 
mSKJI E 92) QlOia Eh2! SIS 21- g^sjog ° A^FES, E 18 S3 £ 190U1 Oil ^MCHI l^t> if5 ^SS Ah 
BtlQ. E 92| ^AI01IO)|A12h SfOL S# ?A^(100)S 5^ ^Ak3 ^= SIS9102)(MI g^EIH =^ 5A>fl(101)S ? 

= ^a^ as(i 03)01 s^sq. nau, chioiei ei-sj as(55)2j ^o,g A< B< c< ^ M 

OIEI= ^^X|(HI 2)j» DI0IE1 Eh°!0fl S^EIS LJ ^2) ©3(104, 105, 106, 107)S UVCiSCK d2 A, B, C. 

D2| *m$W EWIUl, E 101 SiSfOI <2M g'Stl UtHW iJsl S! ^Al- g^lSh d2(SSVNC3)£f QMOI, E 192) 
EFOiaEOII EAiehQ. SSYNC3 dSS £ 13! &ZZlO\ g^tl mi SAht^ HH«0|| 2|S« ^ah§ 4= S!£U, 4S1D A| = 
M aiXI^EICHI ffl-E &^2| 1/4 SJ 3/4011 g 52! MM fflS^Q. 

0ia& ±U0il 2|Sh2, Q^MEIIOPI- *h «!0|| 3/4 Eh°l^ ^gEIOI, OIH^ *aODE. ^2| S|i2| 3/4^1- ^Af3 

n ti= oiaoi xissq. 012^, d/a ssm ^*ssm(E.^ dioiei Ehsj sis^h qxiaoig) diioiei efsii #2 

51-71 9)5hOI Eh2! ^712) 3/471 010IE1 Eh2! ^g 5|S(55)g£g 0|g7^t^M SJDItH^-. E QE a»^2| 1 t| 3/4 Ef 
2J ^g il & QS 7HS ^CH*! ?Ahi!l OlgsWet, 01 »4|S ^Ahd qig 5IS1 SQ SOI I'HS thS g 

AIM thil S2h5h£s SS7f Xlga ?AW1 SQ SOI IfiS tlQ. SFi Jt?UIH 2I§B &fl| A^s 0 | a 

^ 7l#s H!"AI- a EhS2| Pi#E|0|S «l*mCI-. tS 3 L1I 7H2| ?2JS?II ?AFd!l Afg^SAH 

, Ef°! ?7|2j 3/40)1 CHoH 'JjEIMth g& gj Q||0|E1 Eh2J S3 E 9 9 E 101 §,^01 ^S*f i§a 

?A^ ^g ^UOfl CHtB 50 §7H 4= HP-. 



e =soii co-ss, ofy-sn sj zmm a^saioi e^oii ^g7i-^sm sisi ^msm tm s^3ai 21^21 g-A|£ 

S CliiaiOll ^gohS ^EIM 0HMS!± i»7h fllgSa. 

I. °-!JEIM DHeeia 2iO(A|, 
^4=2| EflOIEI E>2J, 
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t«£S mm\Q\ &J\ QIOlEi EF2I2F ^AF£°] Hm^l UHxIS 301 ±X[2\ ^El« DHMq^SAI, £9| JflCH 4AF^, 2| 
301 ±Xm 4&\ QIOlEi EF°! §3 HHgufe QOIE1 EF2J2F ^AF2 g2J CHS^fe ^AFdOil 217*3 QIOlEi £! 
H2F ^AF i!s:2J i^Oil 2Jfl| OlEEO^fettE*, £ v ?l QIOIE1 EF°]0{| g^£! QIOlEi gj^2F 29 1 ^AF2(HI S^S 
?AF gj^l ^Hlt!" 0 4EIM OHMq^, K 

4!SM SBSKH Ef2J ^71011 #7| aOI ±AF2J till OiEfl|£JsFES HHxIS OIEEO^ 4AF 
1 5*tfF3, 
271 OlEEiia 

271 ^'21 «B9SK)1 EF2! ?7ICHI Z[Zf2| 01 ±AF°J tHOII EH^ QIOlEi d2l BTgA!?IE« HHx|£|Dl 

, a« 27i aoiEi iisM 271 hioiei EheiDii ?i?m^m hh*iei= qioiei efsj 7^ as, 

271 Bl 01 4AF(HI 2J*J- 271 ^AF d^s] 4£!A| 271 *h aj-oj MCH ±WHI 271 QIOlEi E^Oil °"7FS 271 QIOlEi 

S £SoFE^ Zj-zt-oj *h a^oj im ^AF Sq^M ^AF d2f °'7F*^^ 271 ^AF^M OiE£il2 

oFE^ HH»g *AF2 7§ t|3, 

271 S EF°i =?7|2| ai ¥^7|0|| 271 aihM ti&Sfttll H3*K)| 271 tl #2| ai a 01 ±XM m*i ED 

0IE1 d2f B"aA|?|£* HHSEIQI, 271 B! EF°! *7|2J M2 ¥^7|0il 271 7H1 1 UMBJ a 01 ^AFOil 27! QIOlEi ^2 
M «5S|-E= HHx|£|~ XIII °H*0i|O|Ei, 3 

271 7H|2 ^7|SF SJOiE ^£3£S SB*]- AI2HHI S«S ¥^7|0il 271 dsi ^SMUoFjI SS&Kfl 271 t» 2 

21 a 2 nm^ mo\ ±xm ch« aioiEi dsi bt«ai?ie4 hh^ieidi, g?\ nz nms\ xuoi ±afou 

4^1 UI0IE1 ^SoFEs HHxIEl^ H2 ajftMOIEl 

# 5^F^ °4E|M DH^^I± 4:AF. 

S^tT 2. SiCHAi, fe^l a 2 o -H^Qi|0|Ei^ £J\ ^ EF°] ^7|(HI °^oF^ EF2J ^^1 §2| EFS EF°J 

91 ^^7|(HI QIOIEI 4^1 a 01 ^AFOil ^^FE^ °-^EI^ DHMq^ 4XF. 

sto 3. ai«oi aoiAi, qioiei ef°i 7§ tis^ ai sy a2 ^§ ^afm smb, d^i ai ^ftoioiEife 
ai *^im ai ^afm ai aoi ^xfs^ei ^eisfe^ hhxis ai ^afm 5*^fdi, &^i ai ± 
^i§ ^af^ a 2 sj\ ai ^af&f ^i ai im^ mo\ ±kw 1£mi?ieh hhxieih, ^71 a 2 ^^ch] 
oiei^ &?\ mz ^y\m a2 ^ ±xm t&\ a 2 zn°j aoi ±afs^ei ^ei^fe^ hh^is a 2 ^afm 
i«*HJi, 4^1 a 2 4^1 *^ ^^ichi a2 1§ rtAF2F a2 ne^j aoi ^afm ihai^ie^ hhxiei^ 

9IEIM DH^q^ ^AF. 

4. aWH SICHAi, fe^l QIOIEI EF°i ^§ t|S^ QIOIEI EF°i 4WI ?5$21 ^QIOIAIM Q|0| 
El Al-M EllAI^Ei, S! 4^1 ^EilOIAl^ g EF°i ^ it^F^ ai S M2 ±AFg 5*^F^ 

5. a^ofi °ioui, ai S! a 2 ^af~ 4^1 qioiei ai^m eiixi^eiej ^EjoiAiei m& s 

9£h£! EF2I ^§711 Z|Z| 5tmF^ °-*!EIM \im^± ^AF. 

6. a3*Mi SiOlAI, 4^1 ai S 32 ^AF^ ^^2j ^AFM it^FDI, ^71 ^ 
2J ^AF~ QIOlEi EF2J2I ^ EF°I01I S^EI^ °-*!E|M OHSq^ ^AF. 
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7. lltHHI 2D)A1, 2,^2] fig JHlSjog CHEfll^^ HI gj X||2 ?AK3M 2JoH 01Eai±7^5KJI. 4 
71 AM °-!j^0IIOiEj^ £71 12 ¥?7|0fl 11 Ai^a jfl, ^A^Ofl °!71oKfl 471 QOIEI £!£S 11 312| 1 
0) ±AKHI S^olE^ KHXIS *Ah9 II ?Ah ±AH SfflflKM. 471 12 °-!JS(HI0|E1^ #71 ^ -* 3 |0|| 
12 ?A> &7\ 12 ?Ahd(HI °J7hoKJl 471 QI0IE1 dHl 12 3«2| 101 ±XM HHXI3 ?AkS qi 
1 5|£°l SI 2 ^Al- iATl ^EIS 0HM^!± iX|. 

8. M-mn °J0)AI, #71 M4°l 0I0IE1 Ef2!2 471 flll 5AK3W CHSshS 11 QOIEI ag! §J 471 12 ^ 
AhdOfl O)gof= 32 0I0IE1 Z[°lw ittfUl. #7I 11 QOIEI 3£!S 471 QI0IE1 Ef°J a|S£J mi ETC! ?g?|0| 
S^*!££ S^EIDI, 471 12 QI0IE1 El°is at?, :i | 0 | E1 a oj qi= ffiS o| g 2 & oj qis^ofl gqi^og oh 

S^tJ 9. filTVOfl SiCHAi, 471 ^4=2J QOIEI E^ig #71 All ?AKSM CH^o^ All QOIEI E|-°J 5! #71 12 ? 

AH3W Q|S*fe 12 QOIEI Eh2ig Sttfll, #71 flll QOIEI Ef°J£ 11 a 12 ±*|g 4AHHI °|fl QOIEI 

flSSI 11 S 12 EK! ^17|0)| g^EICfl, #7| 12 QOIEI E1°J£ 13 3! 14 ±*|g iWW 2|«ll #?| QOIEI El°! 

*|S2| 13 3! 14 2h°! lE?m S^EIH, #71 QOIEI Ef°j SS= #71 S<3 d£7|- ^2J i*=?7| =oi- 
#71 11 9 12 US2| 10) ±A7°| D§ ^3i§2S HggEI= g°J- DflOlEi H±S #71 II 9! 12 HM°| ID) I 
A>2| ^3M2| HIOIEH E^Ofl °!?W£* «1E|S DHMq^ ±A>. 

10. 171^1 SiOIAI, 4^1 II a 12 iAfe «4°J ^EilO|7:iM ?WD1 =as S^ltf °J7hE|^ 
2|2fS| ~H A| = e axi^EIM 471 7311 ^Affijs ^, ±J[2] t[Ut g E1 «joj ^aioiXIM S^EIffl, 
4^1 12 ?A^S XHI ?A^0| g^EI^ Sill iAT°| ^QI0|A|2h SI4HDI QB mL[2i ^EHO|X|°! 7312 ?Af 

em SEI^SJ iQIOIAIOII g^EIS 9jEIM DHMq^ iA>. 

11. awn aoiAi. ii a 12 ?af 4^1 11 ?ai- ^^21 ^eooixi^i- 4^1 1112 ?ai- ^^ej 

^EilOJ HHXIEIS 5AI- A|5M e«XI±E12| AIM iEIIOIAIl 5*»«|-D|, 4K7| 12 ?A^^ 4^1 11 
-Ak32j =3g CD-El- 3&9 S^£g«| 4^1 12 ^Af iATOil S^E|£ "JjEIM BHM^Ii iAK 

S^«f 12. 11I*HHI SiCHAI, 4^1 12 ?A^E| ^gg a^ ( j in ^aoj jj^ iW2f n , ^ 3HI||A| 

Ei2J gaiOISl gSSQ, 4^1 11 ?Ahi!£j a^| ^2 3g°l 731CH iXI-Sf 12 5HH1IAIE12J p 

aioimg ^eih dhmsj^ ^ak 

13. 11^011 S!0)A1, 4^1 ^A7= Zf^2J EF°J ^^^10)1 QMS. 3. gjq iJSM ^Ml^Oj CHg§^ 

ID) iXKH CH^ OIOIE) dsl 73§bH1, Ofe^H ds^l- aSKEIOl DM 1CH iAKHI IHtt QflOl 

Ei dHl E^AIl Unai Ml'tf AliHH SjOlE »HJ2| §^ E^°! *^|0| OlOIEI aj S s a^| 3 = o, jjq, ^ W0)( g= 

g^tr 14. aoiAi, 4^1 oiEaia 2,^21 Eh°! pah isggoioi ags^ 

□121 10) ±AKHI CH*H Ql 0| El 9£l-E|^ CIAI1 tlif ^AI?|I! 4^1 PAH d22J ^gsm, 

□ All S» AjS^h aMUEICH OB 312) 10) AWO CH^ QIOIEI dsM ^45 All [fflSf AI2.KHI 5jO|E SfU 

21 Eh°l ¥$?m\ 4^1 QIOIEI iJsg 471 3M2| lOi iAHHI S^olE^ ^gEJ£ ^QH QHMSJi iAK 

15. HlttOf aOIAd, 4^1 QIOIEI Ef£J 5|S^ E^e! ?7I1 EHJISWI 9\t! E^2! §71 SI- i!S0|| [HSS 
°I^0I PE ?A|- §71 tl- £!:z! W4 H AI?IES UHaIS ^Ah =71 sh 4A>§ 5*^H3 , 4^71 ?Af M7ISI- dH^ §g Ef°J 
^7ILH2J <2^m= ¥?7|gZi^| SjDIE S|-U°| Al^ S0I2J "SI Sfe eijEIM 0HM^!± ±7i. 
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tS^t> 16. li\\S%m 2101 A|, C1I0IE1 El-Si fflSS OOIH &oi 4= Oil CHSoFS **4S| ±E||0|XI1 ?mU\ 
§?|f|- o}7[£\^ L1I0IE1 Al*e EIIXI^Ht SiBKB, £9 1 ^A|- g?|» 47}= 4 EH 01 XI £J 63" 4 EH 

0IXI2J ^q^Dfl S^EIOi ^2! §71^ ££011 CHo 9 £|#0| QS #?| ^Al- dsi *HSoh£ ^EIM DH^a 

17. XiMtMl 2UHA1, £9| L-f] 0 1 Ei BI-2J ^§ SIS^ QIOlEi Eh°] Dm Sm2| QIOlEi fHISEiem 

tt£ '-"El* DHMq± ±71. 
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